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FULL DISPLAY MIRROR

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the benefit of and priority to U.S.

Provisional Patent Application No. 62/235,156, filed on Sep.
30, 2015, entitled FULL DISPLAY MIRROR, the entire
disclosure of which 1s hereby incorporated herein by refer-
ence.

FIELD OF THE DISCLOSURE

The present disclosure generally relates to vehicle mirror
systems, and more specifically, to rearview mirror systems.

BACKGROUND

Vehicles typically include a rearview mirror system to
allow a driver of the vehicle to observe behind the vehicle.
Incorporation of display elements into rear view mirror
assemblies may present dimensional constraint issues
related to placement of electrical components such as con-
nections and conductors.

SUMMARY OF THE DISCLOSURE

According to one aspect of the present disclosure, a
display mirror assembly for a vehicle 1s presented that
includes a full display module and an electro-optic element
including a plurality of sides defined at a periphery of the
clectro-optic element. The electro-optic element includes a
first substantially transparent substrate having first and sec-
ond surfaces disposed on opposite sides thereol. The second
surface includes a first electrically conductive layer. A
second substantially transparent substrate has third and
tourth surfaces disposed on opposite sides thereof. The third
surface mcludes a second electrically conductive layer. A
primary seal 1s disposed between the first and second
substrates. The seal and the first and second substrates define
a cavity therebetween. An electro-optic medium 1s disposed
in the cavity. The electro-optic medium 1s variably trans-
missive such that the electro-optic medium 1s operable
between generally clear and darkened states. A first electrical
connection and a second electrical connection are positioned
on the same side of the electro-optic element.

According to another aspect of the present disclosure, a
display mirror assembly for a vehicle 1s presented that
includes a full display module and an electro-optic element
that includes a first substantially transparent substrate having,
first and second surfaces disposed on opposite sides thereof
and a second substantially transparent substrate having third
and fourth surfaces disposed on opposite sides thereof. A
primary seal 1s disposed between the first and second
substrates. A first conductor 1s positioned along a top of the
clectro-optic element between the first and second substrates
and electrically coupled to a first electrical connection. A
second conductor 1s positioned between the first and second
substrates with the second conductor electrically coupled to
a second electrical connection and an electrically conductive
layer. The second conductor 1s electrically coupled to the
second electrical connection on a different side of the
clectro-optic element than the electrically conductive layer.

According to yet another aspect of the present disclosure,
a display mirror assembly for a vehicle 1s presented that
includes a full display module and an electro-optic element
positioned vehicle forward of the full display module. The
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clectro-optic element includes a first substantially transpar-
ent substrate, a second substantially transparent substrate, an
clectro-optic medium positioned between the first and sec-
ond substrates, and a first electrical connection and a second
clectrical conmnection positioned on a same side of the
clectro-optic element. A first conductor 1s electrically
coupled with the first electrical connection and a second
conductor 1s electrically coupled to the second electrical
connection. The first conductor and the second conductor are
clectrically coupled with the electro-optic medium on oppo-
site sides of the electro-optic element.

According to yet another aspect of the disclosure, a
display mirror 1s provided which offers increased flexibility
in design, decreased component size, increased aesthetic
appeal to a viewer, and uniform transitioning of an electro-
optic medium between a clear and darkened state regardless
of where electricity coupled to the display mirror.

These and other aspects, objects, and features of the
present invention will be understood and appreciated by
those skilled in the art upon studying the following speci-
fication, claims, and appended drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

FIG. 1 1s a top front perspective view of a display mirror
assembly for a vehicle, according to one embodiment;

FIG. 2 15 a partially exploded top perspective view of the
display mirror assembly of FIG. 1, according to one embodi-
ment,

FIG. 3A 1s a front plan view of an electro-optic element
of the display mirror, according to one embodiment;

FIG. 3B 1s a rear plan view of the electro-optic element of
the display mirror, according to one embodiment;

FIG. 4A 1s a cross-sectional view of the electro-optic
clement taken at line 4A of FIG. 3A, according to one
embodiment;

FIG. 4B 1s a cross-sectional view of the electro-optic
clement taken at line 4B of FIG. 3A, according to one
embodiment; and

FIG. 4C 1s a cross-sectional view of the electro-optic
clement taken at line 4C of FIG. 3C, according to one
embodiment.

DETAILED DESCRIPTION OF TH.
EMBODIMENTS

L1

b

For purposes of description herein, the terms “upper,’
“lower,” “night,” “left,” “rear,” “front,” “vertical,” “horizon-
tal,” and derivatives thereof shall relate to the disclosure as
oriented 1n FIG. 1. However, 1t 1s to be understood that the
disclosure may assume various alternative orientations,
except where expressly specified to the contrary. It 1s also to
be understood that the specific devices and processes 1llus-
trated in the attached drawings, and described in the fol-
lowing specification, are simply exemplary embodiments of
the nventive concepts defined in the appended claims.
Hence, specific dimensions and other physical characteris-
tics relating to the embodiments disclosed herein are not to
be considered as limiting unless the claims expressly state
otherwise.

Referring to FIGS. 1-4C, reference numeral 10 generally
designates a display mirror assembly for a vehicle including
a full display module 12 and an electro-optic element 14.
The electro-optic element 14 includes a plurality of sides
defined at a periphery of the electro-optic element 14. The
clectro-optic element 14 includes a first substantially trans-
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parent substrate 16 having a first surface 18 and a second
surface 22 disposed on opposite sides thereof. The second
surface 22 includes a first electrically conductive layer 26. A
second substantially transparent substrate 30 includes a third
surface 34 and a fourth surface 38 disposed on opposite sides
thereol. The third surface 34 includes a second electrically
conductive layer 42. A primary seal 46 1s disposed between
the first and second substrates 16, 30, wherein the seal 46
and the first and second substrates 16, 30 define a cavity 50
therebetween. An electro-optic medium 34 1s disposed in the
cavity 50. The electro-optic medium 34 1s variably trans-
missive such that the electro-optic element 14 1s operable
between generally clear and darkened states. A first electrical
connection 38 and a second electrical connection 62 are
positioned on a same side of the electro-optic element 14.

The electro-optic element 14, as described and depicted
herein, may include a plurality of sides. Sides of the electro-
optic element 14 may be longitudinal extents, either curved
or substantially linear, which are separated by corners (e.g.,
abrupt changes of direction greater than about 10°. For
example, a rectangular shape of the electro-optic element 14
(as depicted), includes four sides (1.e., top, bottom, and two
sides), however electro-optic elements 14 having an oval
shape (e.g., two sides), round shape (e.g., one side), or
shapes with greater than four sides (e.g., pentagon) are
considered.

Referring generally to FIGS. 1 and 2, the display mirror
assembly 10 has a viewing area 80, which includes the first
surface 18 of the electro-optic element 14. The viewing area
80 may be a rectangular shape, a trapezoidal shape, or any
custom contoured shape desired for aesthetic reasons. The
display mirror assembly 10 may be mounted to a vehicle via
a mounting member 84 extending rearwardly from the
display mirror assembly 10.

Referring to FIG. 2, the display mirror assembly 10 for a
vehicle 1s shown, with the components partially exploded.
The display mirror assembly 10 includes the electro-optic
clement 14, a front shield 88 and a rear shield 92 encapsu-
lating the full display module 12, a rear housing 96, and the
mounting member 84. In one embodiment, the full display
module 12 may be manufactured similarly to that described
in U.S. Patent Application Publication No. 2014/0268355
Al, which 1s herein incorporated by reference 1n 1ts entirety.
For purposes of this disclosure, a “tull” display module 12
1s a module where the display module 12 1s at least about
70%, at least about 75%, at least about 80%, at least about
85%, at least about 90%, at least about 95% or at least about
99% of the total display surface of the display mirror
assembly 10. Referring again to the depicted embodiment,
the front shield 88, the rear shield 92, and components of the
tull display module 12 include various retaining features to
operably connect the several components of the full display
module 12 with the front shield 88, the rear shield 92 and
cach other, and to provide support to the tull display module
12. Specifically, the front shield 88 includes retaining fea-
tures to operably connect the front shield 88 to the full
display module 12, and the rear shield 92 has retaining
features to operably connect the rear shield 92 to the tull
display module 12. The retaiming features may 1include
snap-fit connections, tab and slot connections, screw con-
nections, and other known retaining features. Some or all of
the retaining features may also be strengthened by the
addition of adhesive compounds.

As shown 1n the depicted embodiment of FIG. 2, the
clectro-optic element 14 1s generally planar, with an outer
perimeter 100 and a spectral filter 104 around the outer
perimeter 100. The spectral filter 104 may incorporate a
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hiding layer such as a chrome ring or other similar finish to
conceal the front shield 88 and other elements located within
and/or behind the electro-optic element 14 1n the display
mirror assembly 10, including, without limitation, the pri-
mary seal 46 on an electrochromic unit, an applique, foam
adhesive, pad printing, etc. The spectral filter 104 may
extend from the outer perimeter 100 of the electro-optic
clement 14 to an outer edge 108 of the full display module
12. Alternatively, the spectral filter 104 may be narrower and
not reach from the outer perimeter 100 to the outer edge 108
of the full display module 12 along at least some portions of
the spectral filter 104. The perimeter of the first substrate 16
of the electro-optic element 14 may also have a ground edge,
a beveled edge, a seamed edge, a laser cut edge, or combi-
nations thereof.

Still referring to FIG. 2, the front shield 88 functions to
shield the full display module 12 from radio frequency (RF)
clectromagnetic radiation and to provide support for the
clectro-optic element 14 and the full display module 12. The
front shield 88 1s formed from one or more materials which
are suitable to block RF radiation including, without limi-
tation, steel. As a non-limiting example, the front shueld 88
can be formed from a stamped steel material which may be
about 0.2 mm thick. The full display module 12 1s disposed
behind the front shield 88, with a display screen 112
viewable through an opening in the front shield 88. The
display module 12 may be LCD, LED, OLED, plasma, DLP
or other display technology. Further, the display module 12
may incorporate one or more light guides.

Referring now to FIGS. 3A, 3B, 4A, and 4B, the second
substrate 30 1s slightly smaller than the first substrate 16
which results 1n a relatively small offset between the first and
second substrates 16, 30. Such an embodiment may be
advantageous in concealing the first and second electrical
connections 38, 62 as well as for providing a distinct edge
to the electro-optic element 14. In various embodiments, the
first and second electrical connections 58, 62 may be an
clectrical clip, such as a J-clip, or include multiple electrical
connection components such as a male to female connec-
tion. The primary seal 46 traverses an approximate perimeter
of, and 1s configured to, cooperate with the first and second
substrates 16, 30 to define the cavity 50 between the first and
second substrate 16, 30. In various embodiments, the cavity
50 may be substantially hermetic. In various embodiments,
the primary seal 46 may be applied to the first or second
substrates 16, 30 by methods commonly used 1n the liquid
crystal display (LCD) industry, such as by silk-screening or
dispensing. The spectral filter 104 extends inboard from the
primary seal 46 into the cavity 50 sufliciently far enough to
generally conceal the primary seal 46 from the viewer.

Referring now to FIGS. 4A-C, the electro-optic medium
54 1s disposed within the cavity 50. In various embodiments,
the electro-optic element 14 may be an electrochromic
clement. In such embodiments, the electro-optic medium 54
may be an electrochromic medium, which includes at least
one solvent, at least one anodic material, and at least one
cathodic matenal. Typically, both of the anodic and cathodic
materials are electroactive and at least one of them 1s
clectrochromic. It will be understood that regardless of 1ts
ordinary meaning, the term “electroactive” will be defined
herein as a material that undergoes a modification 1n its
oxidation state upon exposure to a particular electrical
potential diflerence. Additionally, 1t will be understood that
the term “electrochromic™ will be defined herein, regardless
of 1ts ordinary meaning, as a material that exhibits a change
in 1ts extinction coetlicient at one or more wavelengths upon
exposure to a particular electrical potential difference. Elec-
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trochromic components, as described herein, include mate-
rials whose color or opacity are affected by electric current,
such that when an electrical field 1s applied to the material,
the color or opacity changes from a first phase to a second
phase. The electrochromic component may be a single-layer,

single-phase component, multi-layer component, or multi-
phase component, as described i U.S. Pat. No. 5,928,572
entitled “ELECTROCHROMIC LAYER AND DEVICES
COMPRISING SAME,” U.S. Pat. No. 5,998,617 entitled
“ELECTROCHROMIC COMPOUNDS,” U.S. Pat. No.
6,020,987 entitled “ELECTROCHROMIC MEDIUM
CAPABLE OF PRODUCING A PRE-SELECTED
COLOR,” U.S. Pat. No. 6,037,471 entitled “ELECTRO-
CHROMIC COMPOUNDS,” U.S. Pat. No. 6,141,137
entitled “ELECTROCHROMIC MEDIA FOR PRODUC-
ING A PRE-SELECTED COLOR,” U.S. Pat. No. 6,241,916
entitled “ELECTROCHROMIC SYSTEM,” U.S. Pat. No.
6,193,912 entitled “NEAR INFRARED-ABSORBING
ELECTROCHROMIC COMPOUNDS AND DEVICES
COMPRISING SAME,” U.S. Pat. No. 6,249,369 entitled
“COUPLED ELECTROCHROMIC COMPOUNDS WITH
PHOTOSTABLE DICATION OXIDATION STATES,” and
U.S. Pat. No. 6,137,620 entitled “ELECTROCHROMIC
MEDIA WITH CONCENTRATION ENHANCED STA-
BILITY, PROCESS FOR THE PREPARATION THEREOF
AND USE IN ELECTROCHROMIC DEVICES;” U.S. Pat.
No. 6,519,072 entitled “ELECTROCHROMIC DEVICE;”
and International Patent Application Serial Nos. PCT/US98/
05570 entitled “ELECTROCHROMIC POLYMERIC
SOLID FILMS, MANUFACTURING ELECTROCHRO-
MIC DEVICES USING SUCH SOLID FILMS, AND PRO-
CESSES FOR MAKING SUCH SOLID FILMS AND
DEVICES,” PCT/EP98/03862 entitled “ELECTROCHRO-
MIC POLYMER SYSTEM,” and PCT/US98/05570 entitled
“ELECTROCHROMIC POLYMERIC SOLID FILMS,
MANUFACTURING ELECTROCHROMIC DEVICES
USING SUCH SOLID FILMS, AND PROCESSES FOR
MAKING SUCH SOLID FILMS AND DEVICES,” which
are herein icorporated by reference in their entirety.

Still referring to FIGS. 3A, 3B, 4A, and 4B, a first
conductor 120 and a second conductor 124 are disposed
around a portion of a perimeter of the electro-optic element
14. The first and second conductors 120, 124 are positioned
outboard of the primary seal 46 and serve to electrically
connect the first electrical connection 58 to the first electri-
cally conductive layer 26 and the second electrical connec-
tion 62 to the second electrically conductive layer 42. In
various embodiments, the first and second electrically con-
ductive layers 26, 42 may be formed of mndium tin-oxide,
aluminum-doped zinc-oxide and indium-doped cadmium-
oxide, carbon nanotubes, graphene, or combinations thereof.
In various embodiments, the second electrically conductive
layer 42 may include a metal retlector or one or more
coatings configured as any of the partially retlective, par-
tially transmissive (“transflective”) coatings disclosed in
U.S. Pat. No. 6,700,692, the entire disclosure of which 1s
incorporated herein by reference. By way of example and
not limitation, the first and second conductors 120, 124 may
be a conductive solder, a conductive epoxy (e.g., silver
epoxy), a wire, metal solder, ultrasonic solder, conductive
ink, conductive irit and/or other material capable of electri-
cal transfer. In some embodiments, the first and second
conductors 120, 124 are diflerent materials. In the depicted
embodiment, the first conductor 120 extends along a top
perimeter of the electro-optic element 14, on both sides of
the first electrical connection 58, but in other embodiments
may only extend from a single side of the first electrical
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connection 38. The first conductor 120 1s electrically
coupled with the spectral filter 104 which provides electrical
connection to the first electrically conductive layer 26.
Positioned between the first conductor 120 and the second
clectrical connection 62 1s an 1solation gap 128. At the
isolation gap 128, the thickness of the primary secal 46
expands and functions to prevent a short in the path of
clectricity through the electro-optic element 14. The 1sola-
tion gap 128 may have a length of greater than about 0.1 cm,
greater than about 0.5 cm, greater than about 1.0 cm, greater
than about 1.5 cm, greater than about 2.0 cm, greater than
about 2.5 cm, greater than about 3.0 cm, greater than about
3.5 cm or greater than about 4 cm. Alternatively, the
1solation gap 128 may have a length of less than about 30
mm.

The second conductor 124 1s 1n electrical communication
with the second electrical connection 62. In the depicted
embodiment, the second conductor 124 begins at the second
clectrical connection 62 and extends along a side and bottom
of the electro-optic element 14. Along the length of the
second conductor 124, an 1solation line 132 1s disposed
through the first electrically conductive layer 26 and the
spectral filter 104. The 1solation line 132 1s configured to
clectrically separate the second conductor 124 from the first
clectrically conductive layer 26. The 1solation line 132 1s
depicted as disposed over the primary seal 46, but may be
positioned 1n a variety of locations that electrically separate
the second conductor 124 from the first electrically conduc-
tive layer 26. The 1solation line 132 may be formed via laser
ablation of the spectral filter 104 and first electrically
conductive layer 26 or may be formed via selective appli-
cation of the spectral filter 104 and first electrically conduc-
tive layer 26. The 1solation line 132 may have a thickness of
less than about 40y, less than about 30u, less than about 20y,
less than about 15y, less than about 14y, less than about 13y,
less than about 12y, less than about 11y, less than about 10y,
less than about 9u, less than about 8y, less than about 7u, less
than about 6u or less than about 5u. In some embodiments,
the 1solation line 132 may be of a sutliciently small width
that the i1solation line 132 1s not perceptible to the human
eye. In other embodiments, the isolation line 132 may
extend around the electro-optic element 14 such that the
1solation line 132 has aesthetically pleasing reflection sym-
metry across the electro-optic element 14.

Portions of the second electrically conductive layer 42
and a film 148 positioned on the third surface 34 may be
continuously ablated along the perimeter of the electro-optic
clement 14 and ablated at a bottom side of the electro-optic
clement 14 to form a *“saw tooth™ pattern. In the 1llustrated
embodiment, the conductive layer 42 and the film 148 define
a plurality of openings 136 and a multitude of contacts 140.
The ablated perimeter of the electro-optic element 14 and
the plurality of openings 136 allow the primary seal 46, the
first conductor 120 and/or the second conductor 124 to be
viewed and ispected for defects (e.g., gaps or holes). The
contacts 140 extend over the primary seal 46 toward the
second conductor 124. The contacts 140 are electrically
coupled to the second conductor 124, thereby facilitating
clectrical coupling between the second conductor 124 and
the second electrically conductive layer 42. Use of the
ablation and contacts 140 allows for a largely uniform
application of electricity to the electro-optic medium 54
which facilitates an even transition between clear and dark-
ened states of the electro-optic medium 54 1n electrochromic
embodiments of the electro-optic element 14. The largely
uniform application of electricity to the electro-optic
medium 54 facilitates the even transition between the clear
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and darkened states by ensuring that portions of the electro-
optic medium 354 do not darken faster than other portions.

Referring now to FIG. 4A-C, the electro-optic element 14
may include the film 148 positioned on the third surface 34.
The film 148 may be retlective, transmissive, or may have a
combination of partially reflective and partially transmissive
properties. In such an embodiment, use of the film 148 may
allow a viewer of the display mirror assembly 10 to view the
tull display module 12 (FIG. 2) while it 1s active (e.g.,
emitting light), but also perceive the film 148 as a reflective
mirror while the full display module 12 1s off (e.g., not
emitting light) due to the reflective properties of the film
148.

The use of this disclosure (e.g., the first and second
conductors 120, 124 on the same side, the 1solation line 132,
and the conductive bus 136) allows a variety of advantages
to be realized. For example, use of the disclosed first and
second conductors 120, 124 may allow designers of the
clectro-optic element 14 to decouple where electricity enters
the electro-optic element 14 from where the electricity
enters the electro-optic medium 34. Typically, in traditional
clectro-optic elements, electrical connections must be placed
on opposite sides of the element in order to achieve a
uniform change across the element. This disclosure 1s advan-
tageous 1n that 1t may allow use of a smaller bezel, frame or
housing around the electro-optic element 14 due to optimum
placement of the first and second electrical connections 58,
62, while still channeling electricity to the electro-optic
medium 54 1n a way that facilitates even transitioming of the
clectro-optic medium 54 between clear and darkened states.
Additionally, use of the first and second conductors 120, 124
allow for flexibility in the design of the display mirror
assembly 10 by allowing the movement of the first and
second electrical connections 58, 62 to areas proximate less
moveable connections. For example, the full display module
12 may have a display connector protruding from a top of
the full display module 12. In such an example, the first and
second conductors 120, 124 may be utilized so that all
clectrical connections (e.g., the display connector for the full
display module 12 and the first and second electrical con-
nections 38, 62) are positioned on a single side (e.g., the top
side) of the display mirror assembly 10, thereby allowing a
thinner profile elsewhere around the display mirror assembly
10. Additionally, use of the first and second conductors 120,
124 may allow for a radio frequency shield (e.g., front shield
88 and rear shield 92) and/or allow fewer or smaller open-
ings to be made through the shield.

It will be understood that although placement of the first
and second conductors 120, 124 has been discussed and
shown herein, the first and second conductors 120, 124 may
be positioned 1n a variety of locations around the electro-
optic element 14. For example, the first and second electrical
connections 38, 62 may be located on a side of the electro-
optic element 14 (e.g., on each side of a fill port) with the
first and second conductors 120, 124 extending in opposite
directions along sides of the electro-optic element 14.

The present disclosure may be used with a rearview
assembly such as that described 1n U.S. Pat. Nos. 8,925,891;
8,814,373; 8,201,800; and 8,210,6935; U.S. Patent Applica-
tion Publication Nos. 2014/0063630 and 2012/0327234; and
U.S. Provisional Patent Application Nos. 61/709,716;
61/707,676; and 61/704,869, which are hereby incorporated
herein by reference in their entirety. Further, the present
disclosure may be used with a rearview packaging assembly
such as that described 1n U.S. Pat. Nos. 8,885,240; 8,814,
373: 8,646,924 8,643,931 and 8,264,761; and U.S. Provi-
sional Patent Application Nos. 61/707,625; and 61/590,259,
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which are hereby incorporated herein by reference in their
entirety. Additionally, 1t 1s contemplated that the present
disclosure can include a bezel such as that described 1n U.S.
Pat. Nos. 8,827,517; 8,210,695; and 8,201,800, which are
hereby incorporated herein by reference in their entirety.

It will be understood by one having ordinary skill in the
art that construction of the described disclosure and other
components 1s not limited to any specific material. Other
exemplary embodiments of the disclosure disclosed herein
may be formed from a wide variety of materials, unless
described otherwise herein.

For purposes of this disclosure, the term “coupled™ (1n all
of 1ts forms: couple, coupling, coupled, etc.) generally
means the joining of two components (electrical or mechani-
cal) directly or indirectly to one another. Such joining may
be stationary in nature or movable in nature. Such joining
may be achieved with the two components, electrical or
mechanical, and any additional intermediate members being
integrally formed as a single umtary body with one another
or with the two components. Such joiming may be permanent
in nature, or may be removable or releasable in nature,
unless otherwise stated.

It 1s also mmportant to note that the construction and
arrangement of the elements of the disclosure, as shown 1n
the exemplary embodiments, 1s illustrative only. Although
only a few embodiments of the present innovations have
been described 1n detail 1n this disclosure, those skilled 1n
the art who review this disclosure will readily appreciate that
many modifications are possible (e.g., variations in sizes,
dimensions, structures, shapes and proportions of the vari-
ous clements, values of parameters, mounting arrangements,
use ol matenals, colors, orientations, etc.) without materially
departing from the novel teachings and advantages of the
subject matter recited. For example, elements shown as
integrally formed may be constructed of multiple parts, or
clements shown as multiple parts may be integrally formed,
the operation of the interfaces may be reversed or otherwise
varied, the length or width of the structures and/or members
or connector or other elements of the system may be varied,
the nature or number of adjustment positions provided
between the elements may be varied. It should be noted that
the elements and/or assemblies of the system may be con-
structed from any of a wide variety of materials that provide
suilicient strength or durability, 1n any of a wide vanety of
colors, textures, and combinations. Accordingly, all such
modifications are itended to be included within the scope of
the present innovations. Other substitutions, modifications,
changes, and omissions may be made in the design, oper-
ating conditions, and arrangement of the desired and other
exemplary embodiments without departing from the spirit of
the present imnovations.

It will be understood that any described processes or steps
within described processes may be combined with other
disclosed processes or steps to form structures within the
scope of the present disclosure. The exemplary structures
and processes disclosed herein are for illustrative purposes
and are not to be construed as limiting.

It 1s also to be understood that varnations and modifica-
tions can be made on the aforementioned structures and
methods without departing from the concepts of the present
disclosure, and, further, i1t 1s to be understood that such
concepts are intended to be covered by the following claims
unless these claims, by their language, expressly state oth-
Crwise.

What 1s claimed 1s:

1. A display mirror assembly for a vehicle, comprising:

a full display module; and
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an electro-optic element including a plurality of sides
defined at a periphery of the electro-optic element, the
clectro-optic element comprising:

a first substantially transparent substrate having first
and second surfaces disposed on opposite sides
thereol, wherein the second surface comprises a first
clectrically conductive layer;

a second substantially transparent substrate having
third and fourth surfaces disposed on opposite sides
thereol, wherein the third surface comprises a second

clectrically conductive layer;

a primary seal disposed between the first and second
substrates, wherein the seal and the first and second
substrates define a cavity therebetween;

an electro-optic medium disposed in the cavity, the
clectro-optic medium being variably transmissive
such that the electro-optic medium 1s operable
between generally clear and darkened states;

a spectral filter positioned on the first electrically
conductive layer;

a first electrical connection and a second electrical
connection, wherein the first and second electrical
connections are each positioned on a same side of the
second substrate;

a first conductor 1n electrical communication with the
first electrical connection, wherein the first conduc-
tor extends between the spectral filter and the third
surface of the second substrate;

a second conductor 1n electrical communication with
the second electrical connection, wherein the second
conductor extends between the spectral filter and the
third surface of the second substrate; and

an 1solation line 1s disposed through the first electrically
conductive layer, wherein the 1solation line 1s con-
figured to electrically separate the second conductor
from the first electrically conductive layer between
the second electrical connection and an opposite side
of the electro-optic element.

2. The display mirror assembly of claim 1, wherein the
clectro-optic element 1s partially transmissive and partially
reflective.

3. The display mirror assembly of claim 1, wherein the
tull display module 1s positioned vehicle forward of the
clectro-optic element.

4. The display mirror assembly of claim 1, wherein the
first electrical connection 1s electrically coupled with a first
conductor and the second electrical connection 1s electrically
coupled with a second conductor.

5. The display mirror assembly of claim 4, wherein the
second conductor extends to an opposite side of the electro-
optic element than the first electrical connection.

6. The display mirror assembly of claim 35, wherein the
first and second conductors are positioned outboard of the
primary seal.

7. A display mirror assembly for a vehicle, comprising:

a tull display module; and

an electro-optic element comprising:

a first substantially transparent substrate having first
and second surfaces disposed on opposite sides
thereof:;

a second substantially transparent substrate having
third and fourth surfaces disposed on opposite sides
thereof;

a primary seal disposed between the first and second
substrates:

a first conductor positioned along a top of the electro-
optic element between the first and second substrates
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and electrically coupled to a first electrical connec-
tion and a first electrically conductive layer;

a second conductor positioned between the first and
second substrates, the second conductor electrically
coupled to a second electrical connection and a
second electrically conductive layer, wherein the
second conductor 1s electrically coupled to the sec-
ond electrical connection on a different side of the
clectro-optic element than the second electrically
conductive layer; and

an 1solation line 1s disposed through the first electrically
conductive layer, wherein the i1solation line 1s con-
figured to electrically separate the second conductor
from the first electrically conductive layer between
the second electrical connection and an opposite side

of the electro-optic element.

8. The display mirror assembly of claim 7, wherein the
1solation gap has a length less than about 50 mm.

9. The display mirror assembly of claim 8, wherein an
1solation gap 1s defined between the first conductor and the
second electrical connection, the isolation gap having a
length less than about 30 mm.

10. The display mirror assembly of claim 7, wherein the
first and second electrical connections are positioned on a
top side of the electro-optic element.

11. The display mirror assembly of claim 7, wherein the
second conductor 1s electrically coupled to the second
clectrically conductive layer via a conductive bus.

12. The display mirror assembly of claim 7, wherein the
first conductor 1s electrically coupled to a spectral filter
positioned on the first substrate.

13. The display mirror assembly of claim 7, wherein the
tull display module extends over at least 70% of a display
surface of the display mirror assembly.

14. The display mirror assembly of claim 7, wherein the
first and second conductors are positioned outboard of the
primary seal.

15. A display mirror assembly for a vehicle, comprising:

a full display module; and

an electro-optic element positioned vehicle forward of the

full display module, the electro-optic element compris-

ng:

a first substantially transparent substrate;

a second substantially transparent substrate;

an electro-optic medium positioned between the {first
and second substrates;

a first electrical connection and a second electrical
connection each positioned on a same side of the
second substrate;

a first conductor electrically coupled with an electr-
cally conductive layer positioned on the first sub-
strate and with the first electrical connection and a
second conductor electrically coupled to the second
electrical connection, wherein the first conductor and

the second conductor are electrically coupled with
the electro-optic medium on opposite sides of the
clectro-optic element;

an 1solation gap 1s defined between the first conductor
and the second electrical connection; and

an 1solation line disposed through the electrically con-
ductive layer and extending along and proximate to
the second conductor and a perimeter of the electro-
optic.

16. The display mirror assembly of claim 15, wherein the
clectro-optic element 1s partially transmissive and partially
reflective.
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17. The display mirror assembly of claim 15, wherein the
first and second conductors are positioned outboard of a
primary seal.

18. The display mirror assembly of claim 15, wherein the
first and second electrical connections are positioned on a

top side of the electro-optic element.
19. The display mirror assembly of claim 15, wherein the

second conductor 1s electrically coupled to a second elec-
trically conductive layer positioned on the second substrate

via a conductive bus.
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